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A Difcourfe concerning the. Modern Theory of Generation^ 
by Dr. George Garden of Aberdeen, being fart of a Let- 
ter to Dr. William Mufgrave, ZX. D. Reg. Soc. So- and 
by him communicated to the Royal Society*. 

*~jr y H E Subject I pitch upon, is that of the formation 
JL of Animals. You know how wide and unfatisfying 
Mens Conjectures were upon this Head until this Age, iu 
which firft the defervedly Famous Dr. Harvey difcovered 
the proper place of the formation of the Chick in the G- 
catricula of the Egg, and the formation of the Parts fo far 
as was difcernable by the naked Eye ;, and after him MflU 
pghius by the help of exad Glafles, obferved the firft Ru- 
diments of it there, both before and after Incubation: 
And R. de Graef and others, having upon many Obferva- 
tions concluded that the Tejies Fceminei were the Ovaries 
of Females, and confequently that all Animals were ex 
ovo; they began from hence to infer, that the Rudiments 
of each Animal were originally in the refpe&ive Females, 
and that the Male contributed only to give a new Fer- 
ment to the Mafs of the Blood and Spirits, by which 
means a ipirituous Liquor (which the Blood in its.ordinary 
Ferment could not produce) did insinuate its felf into the 
fame Duds and Pores of the Rudiments of thofe Animals 
which were in greateft forwardnefs in the Ovary, and fo 
extend, and enlarge all their Parts, and at laft bring them 
to perfection, as Mr. Perrault does ingenioufly difcourfe in 
the third Part of his EJfais de Phyfique; till now at laft 
Leewenhoeck has difcovered an. infinite number of Animal- 
cula in femine rnarium of all Kinds, which has made him 
condemn the former Opinions about the propagation of- 
all Animals ex Ow. 

Now upon comparing the Obfervations and Difco- 
veries which have been made with one another ; thefe 

three 
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three things feem to me very probable, i. That Animals 
are ex Animalcule 2. Thatthefe Animal cles are original- 
ly infemine Marium & non in Faminis. 3. That they can 
never come forward, nor be formed into Animals of the 
refpe&ive kind, without the Ova in fceminh. 

The firft of thefe feems probable from thefe three 
Obfervations. 1. That fome fnch Thing has been fo 
often obferved by Malpighm in the Gcatricula of an 
Egg before Incubation, as the Rudiments of an Animal 
In the fhape of a Tadpole, as may be feen in his firft, and 
in his repeated Obfervations de formatione Pulli in Ovo. 
2. The hidden appearance and difplaying of all the Parts' 
after Incubation makes it probable, that they are not then 
actually formed out of a Fluid, but that the Stamina of 
them have been formerly there exiftent, and are now ex- 
panded. The firft part of the Chick which is difcovered 
with the naked Eye is, you know, the Tunclum [aliens:, 
and that not till three days and nights of Incubation be 
paft, and then on the fifth day the Rudiments of the Head 
and Body do appear. This made Dr. Harvey Conclude 
that the Blood had a being before any other part of the- 
Body, and that from it all the Organs of the Foetus were 
both form'd, and nourifhed j but by Malpighiush Obfer- 
vations we find that the Parts are then only fo far exten- 
ded as to be made vifible to the naked Eye, and that they 
were actually exiftent before, and difcernable by Glaffes. 
After an Incubation of thirty hours are to be feen the 
Head, the Eyes, and the Carina, with the Vertebra, di- 
ftincl:, and the Heart. After forty hours its Pulfe is vi- 
fible, and all the other Parts more diftincl:, which cannot 
be difcerned by the naked Eye before the beginning of the 
fifth day ; from whence it feems very probable, that even 
the fo early difcovery of thofe Parts of the Tortus by the Mi- 
crofcope, is not the difcerning of Parts newly form'd, but 
only more dilated and extended by receiving of Nutri- 
ment 
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metit from the Colloqmmentwn ; fo that they Teem all to 
have been a&ually exiffent before the Incubation of the 
Hen. And what Swammerdam has difcovered in the trans- 
formation of Infects, gives no fmall light to this, whilft he 
makes appear in the Explanation of the 13th Table of the 
General Hiftory of Infeds, that in thofe large EruccCs 
which feed upon Cabbage, if they be taken about the 
time they retire to be transform'd into Amelia's, and plun- 
ged often in warm Water to make a Rupture of the ou- 
ter Skirl, you will difcern through the Tranfparency of 
their fecond Membrane, all the Parts of the Butterfly, 
the Trunk, Wings, Feelers, &c. folded up. But that af- 
ter the Eruca is chang'd into an Amelia, none of thefe 
Parts can be difcerned, they are fo drencht with moifture, 
though they be there actually formed. Another Confe- 
deration is from the Analogy, which we may fuppofe be- 
ttveen Plants and Animals. All Vegetables we fee do 
proceed ex Vlantula, the Seeds of Vegetables being no- 
thing elfe but little Plants of the fame kind folded up in 
Coats and Membranes : and from hence we may probably 
conjecture that fo curioufly an organized Creature as an 
Animal, is not the fudden product of a Fluid or Qo\liqua- 
inentum, but does much rather proceed from an Animalcle 
of the fame kind, and has all its little Members folded up 
according to their feveral Joynts and Plicatures, which are 
afterwards enlarged and diftended, as we fee in Plants. 
Now though this Confideration alone may feem not to 
bear much weight, yet being joyn'd to the two former 
they do mutually ftrengthen each other. And indeed all 
the Laws of Motion which are as yet difcovered, can 
give but a very lame account of the forming of a Plant 
or Animal. We fee how wretchedly T)es Cartes came off 
when he began to apply them to this Subjedj they 
are form'd by Laws yet unknown to Mankind, and 
it feems moft probable tha$ the Stamina of ail 
the Plants and Animals that """have been, or ever 
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lhall be in the World, have been formed ah Qrigtne Mundi 
by the Almighty Creator within the fin! of each re- 
fpective kind. And he who confiders the nature of 
Virion, that it does not give us the true magnitude, but 
the proportion, of Things, and that what ieeins to our 
naked Eye but a Point, may truly be made up of as ma- 
ny Parts as feem to us to be in the whole visible World*. 
will not think this an abflird orimpoflible tiling. 

But the fecond thing which later diicoveries have 
made probable is, that thefe Amrnalcles are originally 
in Semine Marium tjr non in fxminis. And this I Col- 
left from thefe Considerations, i. That there are innu- 
merable Animalcula difcovered in Semine Mafcub omni- 
um Animalium. Mr. Leewenhoeck has made this fo evi- 
dent by fo many Obfervations, that I do not in the leafV 
queftion the truth of the thing. The reufon of their mul- 
titude, and fome of the difficulties which anfe thereupon, 
he has cleared to very good purpofe, fo that I mall not re- 
peat them. 2. The obferving the Rudiments of the Fee- 
tut in Eggs, which have been fecundated by the Male, and 
the feeing no fuch thing in thofc which are not fecundated, 
as appears from Malpigkiut his Obfervations. make it very 
probable that thefe Rudiments proceed originally from 
the Male, and not from the Female. 3. Tne refembknee 
between the Rudiments of the fectw m Ow, both before 
and after Incubation, and the Animalcule, makes it very 
probable that they are one and the fame. The fame ihape 
and figure which Mr. Leewenhoeck gives us of the Ant- 
malcuky Malpighius like wife gives of the Rudiments of the 
Foetus, both before and after Incubation, yea, and even 
the Fcetm's of Animals do appear fo at firft to the nuked 
Eye, fo that Dr. Hawey does acknowledge that all Ani- 
mals, even the mofr perfect are begotten of a Worm, Ds 
Gen. Anim. Ex. i3. 4. This gives a rational account of ma- 
ny Foetus's at one Birth, especially that of the Countefs of 
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Holland t and how at leaft a whole Clufter of Eggs in a 
Hen are fecundated by one Coition of the Male. 5. This 
gives a new iigiit as it were to the firft Prophecy concer- 
ning the Mcfjialu that the Seed of the Woman fhall bruifc 
the Head of the Serpent, all the reft of Mankind being 
thus molt properly and truly the Seed of the Man. 6. The 
Analogy I have already mentioned, which we may ra- 
tionally luppofe between the manner of the propagation 
of Plants and Animals, does likewife make this probable, 
livery Herb and Tree bears its Seed after its kind, which 
Seed is nothing die but a little Plant of the fame kind, 
which being thrown into the Earth, as into its Uterus, 
fpreads forth its Roots and receives its nourifhmeat, but 
has its form within its felf, and we may rationally con- 
jecture fome fuch Analogy in the Propagation of Ani- 
mals. 

The third Particular which later Difcoveries make 
probable, is that Animals cannot be form'd of thefe Anu 
walcula without the Ova in famini^ which are neceffary 
for fupplying of them with proper Nutriment : And this 
thefe Considerations feem to evince. 1. It is probable 
that an Animalcle cannot come forward if it do not fail 
into a proper Nidus. This we fee is the Cicatricula in 
Eggs, and tho' a Million of them fhould fall into an 
Egg, none of them would come forward, but what were 
in the Center of the Cicatricula, and perhaps the Nidus 
neceffary for their formation is fo proportion'd to their 
bulk, that it can hardly contain more than one Ani- 
malcle ; and this may be the reafon why there are fo few 
Monfters. This we fee is abfolutely neceffary in Oviparir, 
and the only difference which feems to be between them 
and the Vroipara in this matter is in this, that in the latter 
the Ova are properly nothing more but the Cicatricula 
with its Colliquamentmn, fo that the Foetus muft fpread 
forth its roots into the Uterus to receive its nouriihment; 
but the Eggs in Oviparis may be properly term'd an Uterus 
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in relation to the Foetus j for they contain not only the G- 
catricula with its Amnion and the Colliquamentum, which is 
the immediate nourifliment of the Foetus -, but alfo the 
materials which are to be converted into that Colliquamen- 
tum, fo that the Foetus fpreads forth its roots no farther 
than into the white and yolk of the Egg, from whence it 
derives all its nouriftiment. Now that an Animalcle can- 
not come forward without fome fuch proper Nidus, Mr. 
Leewenhoeck will not readily deny ; for if there were no- 
thing needful but their being thrown into the Uterus, I do 
not fee why many hundreds of them fhould not come for- 
ward at once j for as to what Mr. Leewenboeck fays, that 
one of them would bedwarf and choak the reft j this 
might fall out in procefs of time : but at firft'I do not fee 
why many of them fliould not grow together, whilft Scat- 
tered in fo large a Field : (and yet no fuch thing is obfer- 
ved) if there were not an abfolute neceffity of a Cicatri- 
cula for their growth and thriving. Now, 2. That this 
Ocatricula is not originally in Utero, feems evident from 
the frequent Conceptions which have been found extra 
Uterum : Such as the Child which continued twenty fix 
Years in the Woman of Tboubufe's Belly, mentioned 
Numb. 139. of the Phil. Tranf. And the little Foetus 
found in the Abdomen de St. Mere, together with the Te- 
fticie torn and full of clotted Blood recorded Numb. 150. 
both taken out of the Journals des Scavans : Such alfo 
feem to be the Foetus in the Abdomen of the Woman of 
Copenhagen, mentioned in the Nowuelles des Lettres, for 
Sept- 85. pag. 996. all the Members of which were eaiiiy 
to be felt through the Skin of the Belly, and which fne 
had carried in her Belly for four Years,; And the feven 
Years Gravidation related by Dr. Cole, Numb. 172. of the 
Tranfaff. That thefe two were undoubtedly extra Uterum 
is uncertain, becaufe the lair was not opened after her 
death, and the former may be yet frill alive. Now grant- 
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ing once the neceSfity of a proper Nidus for the formation 
of an Animalcle into the Animal of its respective kind ,• 
thefe Observations make it probable that the Teftes are the 
Ovaria appropriated for this ufe , for though the Animal- 
cles coming thither in fuch Cafes may feem to be extraor- 
dinary, and that nfually the Impregnation is in Utero ; yet 
it may be collected from hence, that the CicatricuU or Ova 
to be impregnated are in Teftibus famineis ; for if it were 
not fo, the accidental coming of Animalcles thither could 
not make them come forward more than in any other 
part of the Body, Since they cannot be formed and nou- 
rifhed without a proper Nidus : But, 3. It is acknowledg- 
ed by all, that the Foetus in Utero for fome considerable 
time after Conception has no Connexion with the Womb, 
that it fits wholly loofe to it, and is perfectly a little round 
Egg with the Foetus in the midff, which fends forth its 
V mbilical Veffels by degrees, and at laft lays hold on the 
Uterus. Now from hence it feems evident, that the Cica- 
tricula, which is the Fountain of the Animalcles nourish- 
ment, does not fprout from the Uterus, but has its Origins 
elfewhere, and falls in thither as into a fit Soil from 
whence it may draw Nutriment for the growth of the Fa- 
ins : elfe it cannot be ealily imagined how it Should not 
have an immediate Connexion with the Uterus from the 
time of Conception. If you joyn all thefe three Conside- 
rations together, viz. that an Animalcle cannot come for- 
ward without a proper Nidus or Cicatricula ; that there 
have been frequent Foetus's extra Uterum ; and that they 
have no Adh<efion to the Uterus for a considerable time af- 
ter Conception, they feem to make it evident that Ani- 
mals cannot be form'd ex Animalculis without the Ova in 
Faminh. To all thefe I Shall fubjoyn the propofal of an 
Experimentum Cruets, which may feem to determine whe- 
ther the Teftes Famine a be truly the Ovaria, viz. Open 
the Abdomen of the Females of fome kinds, and cut out 
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thefe Tefticles, and this will determine whether they be 
abfolutely neceilary for the formation of Animals. 

There are fome difficulties propoled againft this Con- 
jecture, which I think may be eaiily refolved. Some ob- 
ject the diftance between the Tuba or Cornua Uteri and the 
Tefticles; but to this is oppofed by Swammcrdaw and 
others, the like diftance between the lnfundibulum, in Hens 
and Frogs, and the Ova,ry ? and yet it cannot be denied 
that the Eggs are transmitted through this into the Ute- 
rus : and befides R. de Graef, and others, have by repeat- 
ed Obfervations found that the Cornua Uteri do at certain 
times after Conception, embrace the Tefles on both fides 
the Uterus. They object in the fecond place the great dis- 
proportion between the pretended Eggs in the Ovary, and 
the Aperture of the Tuba on CornuaUteri, the former be- 
ing a great deal bigger than the latter : but both K. de 
Graef and Malpighius have cleared that matter by making 
appear, that thefe Bladders in the Ovary are not the Ova, 
but ferve to form the Glandules within which the Ova are 
formed, which break through a fmall Papilla opening in 
the Glandule, which bears a proportion to the Aperture of 
the Tube. They object, 3. The difficulty to conceive 
how thefe Eggs ihould be impregnated per femen Maris, 
both becaufe there is no Connexion between the Tuba and 
the Ovary for its tranfmiffion, and for that Dr. Harvey could 
never difcover any thing of it in Utero. As to the laft, 
Mr. Leewenhoeck has cleared that difficulty by the difco- 
very of innumerable Animalcule Seminis "Maris in Qornubus 
Uteri, and thofe living a considerable time after Coition. 
Numb. 174. of the Tranfatl. And as to the former we may 
either fuppofe that there is fuch an Inflation of the Tuba 
or Cornua uteri tempore Coitionis, as makes them embrace 
the Ovaria, and fuch an approach of the Uterus and its 
Cornua, as that it mav eafilv tranfmit the Seed into the 
Ovary j or elfe that the O-va are impregnated by the 
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Animalcles after, they deicend into the Uterus, and not 
in the Ovary ; the former feems probable for this reafon, 
that at leaft a whole Clufter of Eggs in a Hen will be fe- 
cundated by one tread of the Cock ; now this Fecunda- 
tion feems to be in the Vitellary, and not in the Uterus, as 
the Eggs pafs along from day to day, for it can hardly be 
fuppofed that the Animalcles mould fubfift fo long, be- 
ing festered loofely in the Uterus, as to wait there for 
many days for the fecundation of the Eggs as they pals 
along. The latter conje&ure has this to ftrengthen it, 
that the Animalcles are found to live a considerable time 
in the Uterus,, and that if they mould impregnate the Ova 
in the Ovary it felf, the Foetus would increafe fo faft, that 
the Ova could not pafs through the Tuba Uteri, but would 
either burft the Ovary, or fail down into the Abdomen 
from the Orifices of the Tuba ; and that from hence pro- 
ceed thofe extraordinary Conceptions in Abdomine extra 
Uterum. But, 4. Mr. Leewenhoeck, Numb. 147. of the 
Tranfacl. to weaken the third Confederation about the 
Conceptions being like unto an Ovum in the Womb, pro- 
pofes a Parallel between thefe Animalcles and Infe&s, and 
insinuates that as the latter caft their Skins and appear of 
another ihape, fo the other which at firftfeem like Tad- 
poles, may caft their outer Skin and then be round, and 
that this may be the occafion of the round Figure of the 
Conception in the Womb. To this it may be replied,- 
that according to Mr. Leewenhoeck's own fentiment, the 
Animalcles cannot come forward if they do not find the 
VurMum or proper place for their nouriihment, to which 
it feems they muft have fome Adhafion. Now. the Con- 
ception in Vivifar'u is not faftned unto the Womb for mar 
ny days, nor does adhere to any point of it, fo that it 
feems this roundifh Body is not the Animal cle thus chang'd 
after having caft an outer Skin, but is rather the Cicatricula 
or little Egg, into which the Animalcle has entred as its 
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PunBumov place of nouriihment : Elfe I do not ice why 
they fhould not be adhering to the Womb from the firft 
Conception, or why (as I have faid) many hundreds of 
them are not conceived and formed together, eye 



Obfervatio Metcutii fub Sole vifi, ultimo Oclobris 1690. 
Stil. vet. habita Noribergx ab Aftronomo accuratiilimo 
Johanne Phil. Wurtzclbaur, atquc ab eodem cum Reg. 
Societate communicata. 

MEr curias fub Sole inque ejus difco, hoc feculo <vix ali- 
quot ies ope Telefcopii, ante hujus hrventionem autem 
ab or be condito tmfqmm gentium obfervatus eft. Sub fine in 
Oflobris labentis kujm anni denub obfervandum ex. Tabb. 
Yiudclphinarum calculo ecleberrind Logift.e predixerunt. Cum 
•vera nemo qui ddicias Urania <vel primis deguflarit labris, 
rarijjimum hujtifmodi ej- jucundijjimum Phenomenon cont ti- 
er i non fumma wviditate exopturet : eo ipfo cj- ego in-vita- 
tw illi obfervando iwvigilare decre<vi> nihil rnorans^ quod 
caelum jam ab aliquot (eptimanis nube fere continud obdttc- 
tum r oix aliquid fpei fucceffus opt at i concefferit ; Praceden- 
tis equidem diei vefpera nui'tifq; primordia nubes aliquan- 
tulum dijffipurtmt, fed nox adulta Caelum ab omni parte de- 
nub obiielavit, ut bora ante Soils exortum totum obdutlum 
extitcrit) nee ipfemet Sol jam fat is ek-vatits fuis radiis in* 
vidos ho fee njapores penetrare -valuer it : Paulo "verb poft- 
quam Zephyr i a par'ie occidud Ihrizontem repurgare cocpe- 
runty ingrucnt Mine ferenitas addidit animum, ut -voti 
competes me futumm baud amplius de (per aver im ; nubes etiam 
in plagd "7 'ten tali nlro cedere, (y ad 'orzoviieui eonftipari 
'videns } 'I ubutn Mb ubi emerfo Solis e nebulis expetlamla erat 
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